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(54) Key sheet and method for manufacturing the same 



(57) A key sheet Integrated with a film (2) on a sur- 
face and a side of a key top body (1 ) made of a thermo- 
plastic resin, an inorganic substance layer (3) which is 
20 to 100 nm in thickness and is 1 to 20% in a transmtt- 
tance of visible light Is formed on trie back face of the 
film. 



FIG. 1 
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Description 

[0001] The present Invention relates to a compact 
and size-reduced key sheet used tor various portable, 
equipment with a terminal for a mobile communication s 
system such as a portable telephone or a motor-vehicle 
telephone. 

[0002] In recent years, there has been a sheet- 
shaped key top made by combining a plastic film with a 
key top body made of thermoplastic resin in a push but- w 
ton used for the portable equipment. 
[0003] As its manufacturing method, the method 
has been described in Japanese Laid-open Patent Pub- 
lication No. SHO. 54-164461 and Japanese Patent Pub- 
lication No. HEI. 7-54656, In which a resin film are is 
molded integrally with the key top body by putting a 
resin film between the mold to Injection-mold the ther- 
moplastic resin. 

[0004] As shown in Fig. 3, these are the manufac- 
turing methods that a display section 8 and a colored 20 
layer 6 are applied by printing on a surface or a back 
face of a plane film 2 to put the resin film between a 
mold and then to inject the thermoplastic resin, thereby 
molding the key top body 1 and forming Integrally the 
plane-shaped film 2 with the key top bodyl . 25 
[0005] At present, a color tone of the display section 
has come to be various kind of color tones as an achro- 
matic color such as black and gray, chromatic color such 
as red, blue and green, and a metallic color such as 
gold or silver. The metallic color of all is obtained by mix- 30 
Ing aluminum powder and mica powder or the like and 
pigment into paint and ink or the like. ^ 
[0006] Recently, a requirement for the display sec- 
tion with the sense of a mirror surface has been 
Increased. However, it has been difficult to realize the as 
display section and the layer with the sense of the mirror 
surface as obtained by manufacturing methods 6uch as 
a plating process or hot stamping by application such as 
coating or printing on the surface. 

[0007] As the general manufacturing method of the ao 
layer and the display section with the sense of the mirror 
surface, it has been known that on a surface of the key 
top body molded Into a predetermined shape In 
advance is provided the layer and the display section 
with the sense of the mirror surface by the plating proc- <s 
ess or hot stamping. Since the layer and the display 
section are worn In practical uses, it becomes neces- 
sary to give wear-resistance resin coating on the sur- 
face of the display section, resulting in frequent 
occurrence of defects due to dust and foreign matters at so 
mass production and an increase in cost of manufactur- 
ing due to an increase of the number of production proc- 
esses. 

[0008] On the other hand, although it has been 
studied that the layer or the display section with the ss 
sense of the mirror surface Is provided by plating proc- 
ess or hot stamping on the back face of the plane film to 
draw the film into a predetermined shape and to mold 



integralry with the thermoplastic resin, the layer with the 
sense of the mirror surface can not follow elongation of 
the film on the occasion of drawing process of the film, 
so that a crack or the like is occurred, therefore, it also 
has been not preferable from the outside appearance. 
[0009] Furthermore, it is also required to combine 
with a lightening function through the sense of the mirror 
surface and a backup Tight 

[0010] The invention, for solving the problems 
described above, is to realize a key sheet having the 
layer or a display section with the sense of the mirror 
surface by providing at a low cost an inorganic sub- 
stance of a thin film which a crack is not occurred even 
though being drawn on the back of the film, and in addi- 
tion, to provide the key sheet which also embodies the 
illuminating effects. 

[0011] That Is the Invention provides a key sheet 
which a film is integrated on a surface and a side of a 
key top body made of thermoplastic resin, said key 
sheet comprising on the back face of the film an inor- 
ganic substance layer which is 20 to 100 nm in thick- 
ness and is 1 to 20 % in a transmittance of visible light 
[0012] Furthermore, the invention provides a key 
sheet of a vacuum evaporation layer which Is formed by 
a physical vapor deposition method or a chemical vapor 
deposition. 

[0013] Furthermore, the invention provides a key 
sheet which the inorganic substance layer forms a hol- 
low-character shaped display section. 
[0014] Furthermore, the invention provides a key 
sheet which a display section Is formed between the film 
and the inorganic substance layer. 
[0015] The inorganic substance layer according to 
the invention Is preferably 20 to 100 nm in thickness and 
1 to 20 % in a transmittance of visible fight When the 
thickness of the layer Is less than 20 nm, the sense of 
the mirror surface can not be obtained due to the thin- 
ness. 

[0016] Moreover, since a crack becomes tendency 
to occur on the occasion of drawing processing of the 
film, the illuminating effects can not be obtained when 
the thickness of the layer exceeds 100 nm. The more 
preferable range Is 40 to 80 nm. Moreover, when the 
transmittance of visible light is less than 1%. the illumi- 
nating effects by the backup light can not be obtained. 
Moreover, when the transmittance of visible light 
exceeds 20 %, the sense of the mirror surface becomes 
not able to obtain. The further preferable range Is 2 to 1 5 
nm. The transmittance of visible light of the invention 
conforms to the method of JIS K-7105. 
[0017] The inorganic substance layer according to 
the invention is preferably the vacuum evaporation layer 
and is formed by the physical vapor deposition or the 
chemical vapor deposition. By either of the methods, an 
uniform film without Inconsistencies can be formed, and 
an ion plating method, a sputtering method or the like is 
given In the physical vapor depositions, and a plasma 
CVD method, a photo assisted CVD method or the like 
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is given in the chemical vapor depositions. 
[0018] A thermoplastic resin according to the inven- 
tion Is preferable the thermoplastic resin with transpar- 
ency, and a polyethylene resin, a polypropylene resin, a 
polystyrene resin, a polycarbonate resin, a pofyacryfte 5 
resin, a polymeth acrylic acid resin and a polyamkle 
resin ere given. 

[0019] As the Rim according to the invention, all the 
films can be available as far as being the film excellent 
tn transparency. In particular, a haze is preferably less to 
than 10 %. Moreover, a material is preferable a nonex- 
tenslble por/amide film or an alloy film of a polycar- 
bonate and a potybutylene-terephthalate or the like is 
preferable, taking drawing property Into account. 
[0020] Furthermore, 50 to 200 nm Is adaptable In is 
the film thickness. 

[0021] The material used for the inorganic sub- 
stance layer according to the invention is preferably alu- 
minum or chromium which the sense of the mirror 
surface is easy to be manifested at a low cost so 
[0022] An ink used for the display section, a color- 
ing layer, a protective layer, a holding layer or the like of 
the invention is selected and used property from an ure- 
thane base Ink, acrylic base Ink, a vinyl base Ink, a poly- 
carbonate base Ink and a polyester base Ink or the like, 25 
taking an adhesion between each of layers into account 

Fig. 1 is a sectional view of a key sheet according to 
the invention. 

Fig. 2 is a sectional view of another key sheet so 

according to the Invention. 

Fig. 3 is a sectional view of a key sheet of the prior 

art 

[0023] A typical embodiment according to the 35 
Invention will be described. 

[0024] As shown In Fig. 1 , it is a key sheet in which 
a film 2 is integrated on the surface and the side of the 
key top body 1 made of the thermoplastic resin, the key 
sheet comprising an inorganic substance layer 3 which 40 
is 20 to 100 nm in thickness and is 1 to 20 % in a trans- 
mittance of visible light on the back face of the film 2, the 
inorganic substance layer forming a hollow-character 
shaped display section 4. 

[0025] This form of key sheet was manufactured: by 45 
vacuum-evaporating the inorganic substance layer 3 on 
the back of the film 2 to screen-print a hollow-character 
shaped protective layer 5 thereon to Immerse Into an 
alkaline and acidic aqueous solution and to etch the 
vacuum evaporation layer thereby forming the display so 
section 4. Furthermore, the film 2 is molded Integrally 
with the key top body 1 by putting the deformed film 
between the mold to injection-mold the thermoplastic 
resin, after screen-printing a coloring layer 6 and a hold- 
ing layer 7 on this display section to draw with the mold 55 
preheated as required. 

[0026] As shown in Fig. 2, as an another embodi- 
ment, ft is a key sheet in which a display section 8 Is 



interposed between the film 2 and the Inorganic sub- 
stance layer 3. This form of key sheet was manufac- 
tured : by printing the display section 8 on the back face 
of the film 2 by means of existing printing methods such 
as screen-printing, gravure-printlng and offsetting print- 
ing to evaporate the inorganic substance layer 3 ther- 
eon. Furthermore, the film 2 is molded integrally with 
the key top body 1 by putting the deformed film between 
the mold to injection-mold the thermoplastic resin, after 
screen-printing a coloring layer 6 and a holding layer 7 
as required on this inorganic substance layer to draw 
with the mold preheated as required. 
[0027] Hereinafter, embodiments according to the 
Invention will be described. Moreover, all members such 
as the film and the Ink which are expressed In the 
embodiments are of typical, therefore, the invention is 
not limited thereto. 

EMBODIMENT 1 

[0028] A surface of an alloy film (Bayfoi, made by 
Bayer Co.) of a polycarbonate and a poly (butylene 
terephthalate) of 100 nm in thickness was surface-mod- 
ified by a corona modifying equipment Aluminum was 
vacuum-evaporated in the form of 60 nm in thickness 
and 1 to 2 % in a transmittance of visible light by a vac- 
uum evaporation equipment, after completely removing 
dust, foreign matters on this film surface. This film in 
which the inorganic substance was vacuum-evaporated 
was cut Into the appropriate size and to coat the color- 
ing layer on the vacuum evaporation layer with the ure- 
thane base ink (RUX, made by Seiko Advance Co.), 
combining with an improvement of the adhesion on Inte- 
grally molding. This film was drawn by the mold for com- 
pressing molding to deform Into a predetermined-key 
shape. The film was molded Integrally with the key top 
body by putting this film which was drawn by the mold 
for compressing molding between the Injection molding 
machine to injection-mold the polycarbonate resin (lupl- 
lon, made by Mitsubishi Engineering Plastics Co.). The 
key sheet with the sense of the mirror surface was 
obtained by cutting the outer periphery of the moldings 
molded integrally by means of stamping process. 

EMBODIMENT 2 

[0029] A surface of 100 urn in thickness of the non- 
extensible potyamlde film (Dlamlron C, made by Mit- 
subishi Jyusi Co.) extruded by T-die method was 
surface-modified by the corona modifying equipment 
Aluminum was vacuum-evaporated in the form of 80 nm 
in thickness and 1 % In a transmittance of visible Tight by 
a vacuum evaporation equipment, after completely 
removing dust, foreign matters on this film surface. The 
hollow-character shaped display section was screen- 
printed on the vacuum evaporation layer of the film on 
which the Inorganic substance was vacuum evaporated 
with a black u re thane base ink (RUX, made by Seiko 
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Advance Co.). The film was Immersed into a potassium 
hydroxide aqueous solution to remove the vacuum 
evaporation layer forming character-shaped portions 
except for the printed layer. Furthermore, the film was 
immersed into a dilute sulfuric acid to neutralize the film 
and then to clean by immersing into a purified water. 
The holding layer suppressing deformation of the opti- 
cally transparent coloring layer and the display section, 
combining with an improvement of the adhesion on inte- 
grally molding, was printed thereon. The film was drawn 
by the mold for compressing molding to deform into a 
predetermined-key shape. The film was molded Inte- 
grally with the key top body by putting and holding this 
film which was drawn by the mold for compressing 
molding between the mold to injection-mold the polycar- 
bonate resin (lupilon, made by Mitsubishi Engineering 
Plastics). The character-glowing key sheet with the 
sense of the mirror surface glowed from the display sec- 
tion was obtained by cutting the outer periphery of the 
moldings molded integrally by means of stamping proc- 
ess. 



EMBODIMENT 3 

[0030] A surface of 1 00 urn in thickness of the non- 
extensible poryamide film (Diamiron C, made by Mit- 
subishi Jyusi Co.) extruded by T-die method was 
surface-modified by the corona modifying equipment 
The display section such as characters or symbols is 
printed on the surface of the film. Furthermore, alumi- 
num was vacuum-evaporated In the form of 40 nm In 
thickness and 3 to 6 % in a transmittanceof visible light 
by the vacuum evaporation equipment on the film. The 
holding layer suppressing deformation of the display 
section and combining with an improvement of the 
adhesion on Integrally molding was printed with the ure- 
thane base ink (RUX, made by Seiko Advance Co.) on 
the vacuum evaporation layer of the film on which the 
inorganic substance was vacuum-evaporated. 
[0031] The film was drawn by the mold for com- 
pressing molding to deform into a predetermined-key 
shape. The film was molded integrally with the key top 
body by putting and holding the film which was drawn by 
the mofd for compressing molding between the injection 
mold to injection-mold the polycarbonate resin (lupilon, 
made by Mitsubishi Engineering Plastics Co.). The key 
sheet with the sense of the mirror surface which the 
whole of the key sheet surface is glowed was obtained 
by cutting the outer periphery of the moldings molded 
integrally by means of stamping process. 

EMBODIMENT 4 

[0032] A surface of the polycarbonate film (Makro- 
fol, made by Bayer) of 100 am In thickness was surface- 
modified by the corona modifying equipment The dis- 
play section such as characters and symbols is printed 
on the surface of the film. Furthermore, aluminum was 



vacuum-evaporated in the form of 20 nm In thickness 
and 5- 1 2% In a transmfttance of visible light by the vac- 
uum evaporation equipment on the film. The holding 
layer suppressing deformation of the display section 
5 and combining with the Improvement of the adhesion on 
integrally molding was printed on the evaporated layer 
of this film vacuum-evaporating the inorganic substance 
with the urethane base ink (FtUX. made by Seiko 
Advance Co.). The film was drawn by the mold for com- 
w pressing molding to deform into a predetermined-key 
shape. The film was molded integrally with the key top 
body by putting and holding the film which was drawn by 
the mold for compressing molding between the injection 
mold to injection-mold the polycarbonate resin (lupilon, 
is made by Mitsubishi Engineering Plastics Co.). The key 
sheet with the sense of the mirror surface on which the 
whole of the key sheet surface is glowed was obtained 
by cutting the outer periphery of the moldings molded 
integrally by means of stamping process. 

20 t 0033 ! The present invention has the following 
effects and superiority to the prior arts. 
[0034] A key sheet according to the invention can 
be formed as the key sheet having an inorganic sub- 
stance layer with the sense of the mirror surface at the 
25 back 1808 of the film, because the film is drawn after 
forming the inorganic substance layer which is 20 to 1 00 
nm in thickness and is 1 to 20 % in a transmittance of 
visible light Therefore, the inorganic substance layer is 
formed as a vacuum evaporation layer, thereby the lam- 
30 inated inorganic substance layer is able to follow to the 
film for drawing of the film, whereby the key top body 
preferable from the viewpoint of an outside appearance 
without crack or the like can be obtained. 
[0035] In the key sheet according to the invention, 
35 to* inorganic substance layer is formed on the back face 
of the film, thereby wear can not be caused In practical 
uses, moreover, any coating layer is not required to pro- 
vide on the surface thereof, whereby a key sheet can be 
formed with high reliability and at a low cost 

40 

Claims 

1. A key sheet integrated with a film (2) on a surface 
and a side of a key top body (1) made of thermo- 
45 plastic resin, and an Inorganic substance layer (3) 
which is 20 to 100 nm in thickness and is 1 to 20% 
in a transmittance of visible fight formed on the back 
face of the film. 

so 2. A key sheet as claimed in claim 1 , characterized in 
that the inorganic substance layer (3) is a vacuum 
evaporation layer which is formed by a physical 
vapor deposition or a chemical vapor deposition. 

ss 3. A key sheet as claimed in claim 1 or 2, character- 
ized in that a hollow-character shaped display sec- 
tion (4) is formed on the inorganic substance layer 
(3). 
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4. A key sheet as claimed In any of claims 1 to 3. char- 
acterized In that a display section Is formed 
between the film (2) and the inorganic substance 
layer (3). 
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FIG. 1 
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FIG. 3 
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